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There is reason to believe 
that the pharmacist is 
gaining more and more 
recognition as an 
important factor in 
medical care. During the 
last several years in their 
observation of National 
Pharmacy Week, 
pharmacists have had the 
co-operation and support 
of such organizations as 
the American Cancer 
Society, the American 
Heart Association, and the 


United States Public 
Health Service. All have 3 J department brings more dignity 


had as an objective the » e and prestige to the drug store 
establishment of the — than all the price cards and 
drug store as the health / gaudy display posters ever 
center of its community. conceived. It is only the unusual 
drug store that can live on 


A good, plainly visible, 
well-managed prescription 


professional service alone, but 
professional service can always 

be made to predominate. It is the 
one and only distinguishing feature 
which the drug store enjoys. It is 
your only exclusive franchise. 


Eli Lilly and Company 
Indianapolis 6, Indiana, U.S.A. 
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Fergon, the preferred form of iron which is better “«, 
absorbed and better utilized than ordinary iron, 
now available in combinatior with the ther essential 
blood forming agents: vitamin B,z (the most 
important principle in liver), folic acid for synergistic 
action, liver and gastric mucosa concentrate 
supplying additional (as yet unidentified) factors, 
and vitamin C for optimal utilization of iron. 


EACH CAPSULE OF FERGON PLUS CONTAINS: 


Fergon, brand of ferrous gluconate.............. 0.2 Gm. 
Vitamin Biz 

Gastrc mucosa 

Vitamin C (ascorbic acid) 


Fergon Plus is being advertised and detailed to physicians in 
your neighborhood. 


FERGON® PLUS 


FULL formula for full hematologic and clinical response 
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Supplied in bottles of 100 capsules. 


DU witha we. 1450 BROADWAY, NEW YORK 18, N.Y 


Fergon, tademark reg. U. S. & Conoda 


| 
s 
che 
3 a 
; 
e 
| 
: 
3 
: 
2 : 
e 
. 
. 
e 
. 
4 
% 
i} 


Pushing Sucrets® takes little more effort than 


keeping them in sight along with the 
5-cent items on your gum-and-mint rack. 
And when you push Sucrets you'll push the 20-cent 


as well as the 5-cent key on your cash register— 
more than double your average sale—and your profit! 
Sharp & Dohme, Philadelphia 1, Pa. 
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CORICIDIN' 


ipyretic, 


convinced @ 


theme 


Whatever doubt once existed as to the efficacy of antihistamines 
for the common cold has been dispelled by Coricipin. 
Providing clear-cut alleviation of symptoms in the majority 
of patients, CoricipiN has proved that a potent, well-tolerated 
compound makes the difference between success and failure. 


Doctors and patients are convinced of the benefits of 
Coricipin. As their pharmacist, you benefit from their 
conviction with increased sales volume. 


CORICIDIN 


tablets 
for the common cold 


CoriciDIN contains Chlor-Trimeton® Maleate, the 
antihistamine effective in smallest dosage—combined with 
acetylsalicylic acid, acetophenetidin and caffeine. 


CORPORATION + BLOOMFIELD, N. J. 
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THE COST OF MEDICAL EDUCATION 


E HAVE today two schools of thought concerning the partici- 

pation of government in underwriting the cost of higher educa- 
tion. Many institutions of higher learning are financed wholly or in 
part by state appropriations and, for a while, the Federal Government 
through the Veterans Administration paid the tuition and subsistence 
of hundreds of thousands of veterans studying under the provisions 
of Public Laws 346 and 16. This latter source of student support is 
now almost ended, although we may expect some similar measure in 
behalf of veterans of the Korean war. 

Congress recently authorized a very modest appropriation for 
fellowships pnder the auspices of the National Science Foundation, 
and there are similar grants for graduate study under the sponsor- 
ship of the Atomic Energy Commission. In addition to these federal 
funds, grants are made to colleges and universities by some other 
government organizations, such as the very extensive grants made by 
the Public Health Service for research and teaching purposes in medi- 
cine and related fields. 

No direct financial aid is given to undergraduate students by the 
federal government; except, to those few still studying under the 
provisions of the “GI” bill. In the main, this may not be too serious 
since the enterprising but financially poor young man, if he is willing 
te sacrifice personal comfort and convenience, can often obtain a 
college education, providing he has sufficient aptitude. There is, how- 
ever, no doubt but that many young men and women with great 
scholastic promise never enter college because the economics involved 
seem too formidable. Such students are a great loss to our social, 
political, and scientific progress. Once through undergraduate school, 
the poor young man—if he is still willing to forego marriage, a home 
life, and other customary benefits of a full life—can, if he is outstand- 
ing in scholarship, obtain either a research or teaching fellowship or 
assistantship. This enables him to complete his education although 
he is still obliged, at age 26 or 27, to begin at a salary comparable to 
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where he could have started in industry upon the completion of high 
scheol! All these sacrifices are accepted willingly by many young 
people who heed the call heard only by the true student. We shail 
not debate whether society is justified in exploiting the personal dedi- 
cation of these future teachers and research workers. Their contribu- 
tions feed the fires of human progress but, most often, they go without 
acclaim and financial reward. 

There is, however, one field of higher education in which it has 
become next to impossible for the young person, even with the 
strongest motivation, to succeed unless he is either wealthy himself 
or comes from comparatively wealthy parents. This is the field of 
medicine. The student of medicine must usually study four years 
in a college of arts and sciences for his pre-medical training. Medical 
education itself then requires an additional four years and, during 
this time, the expenses for tuition, books, and supplies are quite high. 
Furthermore, the course is so exacting that almost no time can be 
spent in outside employment. After graduation, one or two years’ 


internship, often without pay, is required and, finally, if the young 


physician is to be certified by one of the specialty boards, he must 
put in three to five years as a resident physician, often at a salary 
barely enabling him to subsist. Thus, at best, ten years after high 
school, and it may be fifteen, are required before his income will 
enable him to live decently. During this long time, most young men 
are supported by their family or by borrowed funds. There are, how- 
ever, many young persons, financially unable, who fervently wish to 
study medicine not because Father or Uncle Jim did nor because of 
the eventual financial return, but because they want to help sick, 
suffering humanity. Were such persons able to do so, it would be 
of immense benefit to both medicine and mankind. Little, if any, 
financial assistance is available to such would-be students of medicine. 
Medical schools are deluged with candidates for medical study who 
can afford to pay and, thus, there is little reason for them to seek 
sources of financial support for those who cannot. Great philan- 
thropic organizations rarely, if ever, list medical students among their 
beneficiaries and no federal support is available. 

There are those who see in medicine a growing materialism, with 
little or none of that old spirit which prompted the old time physician 
to give of himself so freely to his community and his patients. We do 
not subscribe to the theory that this is entirely so, but the field of 
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medicine would be greatly improved were financially poor boys with 
great promise able to enter the field without such tremendous handi- 
caps. Science and the humanities have benefited and are benefiting 
by those provisions which help the student without means; medicine 
is being impoverished by the lack of such provisions. It is inherently 
wrong for th  -elical profession to obtain its manpower, almost con- 
sistently, from the upper income groups. Should this continue, medi- 
cine may eventually lose its liaison with the common man and that 
understanding of human problems for which the public looks to 
medicine for help. We might also mention the insidious and long 
term effects of the so-called “quota system” wherein those coming 
from certain minority groups are permitted to enter medicine only 
in very limited numbers. Here, more than elsewhere, only those at 
the highest income level are likely to gain entrance to the profession. 

This is not an indictment of our sister profession but the recog- 
nition of problems of growing magnitude which, if not solved, will 
someday cause serious consequences. 


L. F. Tice 
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REMINGTON MEDAL PRESENTATION ADDRESS 
By Hugo H. Schaefer * 


SUPPOSE that it is only human on an occasion such as this to_ 

review the passing years, to evaluate the progress which has been 
made and the changes which have occurred in our profession. 1 re- 
fuse to acknowledge that I am rapidly approaching the age which 
would make me a suitable test animal for geriatric experimentation 
and observation, but this I fear is a form of self-delusion or a state 
of mind which for the present must be set aside in order that I may 
qualify as one who can delve into the past so as to justify my com- 
ments on the future. 

Forty-three years have passed since I began my apprenticeship 
in pharmacy and thirty-nine years since I graduated from college 
and became a registered pharmacist. As I look back upon these years 
I find little cause for regret. If I had to live them over again, I 
would try to correct some of my many errors of omission and com- 
mission, but I would most certainly again choose the field of pharmacy 
as the sphere of my activities and interests. I would do so because 
of a convincing realization that pharmacy has made great forward 
strides in all its economic as well as professional fronts and that it 
offers a most promising and satisfying field of activity for those who 
make it their career. My faith in pharmacy forty-five years ago has 
been justified by passing events. While I devoted most of my years 
to pharmaceutical education, yet, my thinking, my activities and my 
interests are primarily those of the professional retail pharmacist. I 
will never forget my period of apprenticeship in the drug store, that 
period in my formative years which made such a great impression 
upon me. Since then, I have had an insight into all segments of our 
industry, and a rather close relationship to several of them aside 
from my many years of activity in the educational field. I have had 
the benefit of a broad view of all aspects of the production and dis- 
tribution of drug store products and still retain the firm conviction 
that the retail pharmacy is the keystone of our entire industry. 


* Dean of the Brooklyn College of Pharmacy and Remington Medalist for 


1951 
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We can all look with pride upon the progress made by retail 
pharmacy. I need not describe the drug store of forty years ago and 
compare it with the modern pharmacy of today, nor discuss the eco- 
nomic advances which have been made. These changes have been 
observed by most of you and have been reviewed on many occasions 
for the benefit of those who are not old enough to have witnessed 
them. 

One often hears disparaging comparisons made between phar- 
macy of yesterday and of today because of the increase in the pre- 
scription dispensing of manufactured preparations and specialties, and 
the decline in the number of products compounded in the pharmacy 
as well as waning importance of U. S. P. and N. F. products as com- 
pared to branded name preparations. I, too, deplore this trend, but 
a mental analysis of the situation brings me to the conclusion that my 
feelings are based largely on sentimentalism, just as I also regret 
that we no longer observe the characteristic drug store odor of many 
years ago and that the pharmacist has discontinued giving gum-drops, 
licorice and slippery elm to children. 

Fifty years ago my father bemoaned the fact that most phar- 
macists were no longer making their own pills, plasters, tinctures and 
fluid extracts. Today we realize that it would be a practical impossi- 
bility to provide space, time and manpower for such outmoded ac- 
tivities. The underlying reasons for these trends go beyond mere 
economic questions. Only large scale manufacturing procedures 
with elaborate scientific equipment and personnel can provide the 
necessary production refinements and controls which are more essen- 
tial today than before because of the very nature of our modern 
medicaments. Consider, for instance, our vast production and use 
of the antibiotics. These drugs and their dosage forms must be pre- 
pared under most painstaking conditions to insure full potency, purity, 
sterility and keeping qualities, and, in fact, samples from every lot 
must be submitted to the Food and Drug Administration for their 
examination before being released for distribution. Each step in the 
production of these so-called “wonder drugs” must be rigidly con- 
trolled and a patient’s life often depends upon their effectiveness. The 
pharmacist should realize that these products must come to him and 
be dispensed in finished form and that this in no manner lowers his 
professional dignity. He must know all about the nature, action and 
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uses of the antibiotics and this requires a vastly increased background 
of scientific and professional knowledge. 

The necessity for accepting finished prescription products from 
the manufacturer is, of course, not confined merely to the field of 
antibiotics. A similar need for exacting production and control pro- 
cedures exists in the vitamin field because of the very nature of the 
medication involved. In mixed vitamin therapy for instance, some in- 
gredients are used in only microgram quantities. Chemical incom- 
patibilities often require that some of the ingredients be placed in the 
tablet coating or in an interior pellet. Without such precautions rapid 
deterioration would result. Such products can only be properly pro- 
duced in large laboratories. 

Many other illustrations could be given. The production of most 
dosage forms of hormones, glandular products and injectable sub- 
stances must of necessity be left to the manufacturer. They require 
extensive research, elaborate equipment and continuous chemical and 
biological controls to safeguard the éffectiveness of the finished 
product. 

The fact that the pharmacist no longer compounds as many pre- 
scriptions as he did in former years is not a cause for his losing faith 
in his profession. He is dispensing more potent, more effective, more 
useful preparations today than ever before. He is noi a mere pur- 
veyor of package goods, but rather a person with an extensive knowl- 
edge of the nature of his prescription products, one who can discuss 
them intelligently with the physician and who has a thorough under- 
standing of their action and uses. Thus his education and training 
must cover a vast scope of newer medicaments undreamed of in past 
years, and he must remain constantly alert to the many new and im- 
portant medicinal agents which are being developed at an ever in- 
creasing rate. He compounds fewer mixtures in his prescription 
department, but this merely means a reduction in the time devoted by 
him to purely manipulative activities ; and the fact remains that he is 
filling more prescriptions than ever before and is dealing with prep- 
arations which require a far greater professional knowledge and are 
incomparably more effective and potent than those of earlier days. 

We must face realities. We cannot afford to assume that pre- 
scription practices and procedures which prevailed years ago must go 
on forever despite our changing materia medica. We must have 
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faith in pharmacy not just blindly, but with a complete realization 
of its increased importance and responsibilities. 

The present much discussed question of restricting many drugs 
to prescription use is an indirect tribute on the part of the Iiw 
makers of this country and of its enforcement agencies to the im- 
portance of pharmacy in the health professions. In all recent legisla- 
tive proposals and enactments the pharmacist has received increased 
recognition by being consistently designated as the only person who 
can be safely entrusted with such duties and responsibilities. Years 
ago there was no need for such added restrictions since the drugs 
generally used were relatively harmless and correspondingly ineffec- 
tive. Greater responsibilities have been placed upon pharmacy by a 
changing medical world and this should create faith in our profession 
and do away with our fears for the future. 

This change in general prescription practice from mixtures which 
must be compounded by the pharmacist to manufactured preparations 
has, however, created one situation which I deplore. I have in mind 
the apparent needless duplication of identical or closely similar mix- 
tures marketed by different manufacturers under different trade 
names. That this is not exactly a new development can be gathered 


from the Presidential Address of Joseph Price Remington delivered 
at the 4lst meeting of the American Pharmaceutical Association in 
Chicago on August 14, 1893. President Remington had been dis- 
cussing the _rise of synthetic organic medicinals in the materia medica 
of his day., He then spoke as follows: 


“The effect upon pharmacy and medicine of this extraor- 
dinary activity in the synthetical departments of chemical science 
has been profound; new chemical compounds and new classes 
of compounds have been flooding commerce like a deluge, the 
more valuable ones being protected by letters patent or by copy- 
right names; competition among the large manufacturers is 
extremely fierce, and the result to the average pharmacist has 
been to produce confusion, uncertainty, and annoyance ; the rep- 
resentatives of one manufacturer no sooner visit him and the 
neighboring physicians, before a competitor follows on his heels . 
with another remedy, claiming even greater advantages and which 
‘does not possess the disadvantages of the one that has already 
been added to the stock.” 
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While pharmacists of the present day may willingly accept the 
premise that many of our newer medicaments can be made best in 
large laboratories under careful control precedures, yet, they strongly 
resent the fact that to a great extent these items are merely duplica- 
tions of products made by other producers. Many such products 
vary in name only and not in composition or formula, and add nothing 
to our materia medica or to improved medication. 

Considering the fact that a large percentage of prescriptions 
today call for single drug remedies and that the basic ingredient of 
these single drug remedies emanates, as a rule, from a limited manu- 
facturing source, there should be some method of avoiding the ec- 
onomic waste and confusion resulting from the urge to supply what- 
ever may be new in a form which indicates proprietorship. Proprie- 
tary rights are granted for a limited period under our patent laws 
for new and useful discoveries. But when the discovery is marketed 
by somebody other than the discoverer and the alleged proprietary 
right results only from adding a flavor or devising a clever dosage 
form and coining a name, we witness a type of competition which 
fails to recognize the elements of fairness and the principles of 
medical and pharmaceutical ethics. | 

I realize that all of the violations of good ethics and commercial 
fair dealing are not on one side. There is the reprehensible practice 
of some retail dispensers of drugs to substitute unbranded replace- 
ments for branded products without consideration for the legal rights 
of those who own patents or trade marks. Merely to mention these 
practices is to call attention to the fact that we have some unwhole- 
some situations growing out of the commerce in drugs rather than 
the desire to render a high quality of professional service. 

Pharmaceutical manufacturers today are spending millions of 
dollars annually for research which occasionally leads to the dis- 
covery and development of some new and more effective medicinal 
agent, but more often merely adds to the sum total of knowledge 
of chemistry and pharmacology. These contributions to scientific 
progress are possible only through expenditures which are recouped 
from the sale of products which have been successfully launched as 
new remedies. 

In our colleges of pharmacy the faculties are continually urging 
young people to recognize the professional aspects of their calling 
whether they expect to practice pharmacy in retail establishments, 
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in hospitals, in manufacturing institutions, or elsewhere. But we have 

great difficulty in explaining to these young people how a retail dis- 
penser can establish himself without a rather large and to a con- 
siderable extent unnecessary expenditure for stocks of so-called 
specialties, which in many instances are simply duplications of exist- 
ing standard products. 

And we have even greater difficulty in explaining how they are 
to overcome the financial loss resulting from the fact that so many of 
the new prescription products launched with ambitious advertising 
and sales campaigns become shelf-warmers after one or two pre- 
scriptions call for them. 

I know that many leaders in the drug industry, as well as in the 
profession have given this problem much thought and are alarmed over 
the ultimate cersequences of the situation which is clearly not in the 
interests of the sick or of the professions involved in treating the 
sick. Recognition of the problem is the first step towards its solu- 
tion, and even though I am reiterating complaints recorded nearly 
sixty years ago by Remington, I am hopeful that the industry and 
the profession will take necessary steps to meet this situation before 
it becomes worse. 

So far|/I have confined myself to observations of the prescription 
dispensing trends in pharmacy. I repeat that aside from the potential 
dangers created by the marketing of large numbers of needless items 
the prescription practice of the pharmacist has gained in importance 
both as a source of income and of increased prestige. This, however, 
cannot be said of his other activities. The sale of potent and dan- 
gerous drugs has become more effectively confined to the pharmacy 
both by legislation and by general public acceptance, but we are now 
witnessing a reverse trend as far as other drug store products are 
concerned. The current inroad into general drug store sales by super 
markets and other non-pharmacy outlets is one such factor. Another 
one is the recent court decision nullifying the effectiveness of our fair- 
trade laws thus adding further fuel to undesirable competition and 
in addition to all this we are now threatened with encroachment of 
our traditional rights by court actions intended to challenge the pur- 
pose and scope of our state pharmacy laws and regulations. 

These trends cannot be allowed to go on unchallenged. They 
have as their objective increasing the number of outlets for drug store 
products and this would result in bringing the pharmacy to the level 
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of the ordinary merchant. We are told by many that this deplorable 
situation can best be met by adopting more aggressive merchandising 
procedures, but such a policy I fear would only result in still further 
stressing the purely commercial aspects of the pharmacy. The future 
of our profession of pharmacy lies in our emphasizing the professional 
character of our retail establishments, the added services which we 
render and our specialized knowledge and training which make such 
services possible. 

This, however, cannot be done without the full cooperation and 
understanding on the part of the other branches of our industry. Our 
manufacturing and wholesaling friends should realize that they have 
little to gain and much to lose by vastly widening their area of re- 
tail outlets. hey have grown and prospered in a specialized field 
of activity, but this field is only specialized because of the fact that 
their products did not enter into general distribution channels and 
were confined primarily to the retail pharmacy. A widening of the 
nature of retai' outlets for drug store products will inevitably cause 
a breakdown of the barriers which now create this specialized field 
for the manufacturer and wholesaler and he, too, will have vastly in- 
creased competition from completely unrelated sources. 

I cannot help but reach the conclusion that while the prescription 
services in the pharmacy have become more significant both from the 
professional and economic standpoint that nevertheless the other 
phases of drug store activity are in danger of underlying changes 
which are not in the best interest of pharmacy or of public welfare. 
It is foolish to try to rely merely on the enactment of legislation to 
correct these conditions. Many of them require a better under- 
standing and a greaier degree of cooperation within the industry 
itself. 

There must be a complete realization of the fact that the interests 
of any one branch of our industry and profession are common to all 
and that none can afford to have a weak link in our rather complex 
chain of production and distribution. 

I feel confident that there is a growing realization uf the need of 
such mutual understanding. Eventually we must and will have it, but 
the great danger is that we may wait too long before it becomes com- 
pletely effective and much harm can come in the meantime. 

Remington and his Presidential Address of 1893 also referred to 
the problem of encroachment of non-pharmacists on the prerogatives 
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of pharmacists, and like myself he had no immediate program to offer 
to correct the conditions of which he complained. He said, “It has 
not been deemed necessary, in this address, to bring forward at this 
time for your consideration a new plan for the control of the sale of 
various medicinal preparations, which have long been sold by drug- 
gists, but which have either shaken their allegiance to the apothecary, 
or have been appropriated by merchants in other vocations, who have 
for years cast longing eyes upon the much-talked-of profits from their 
sale. It would seem to accord with the universal ‘fitness of things’ 
to assert that the proper man to sell medicines is the medicine man, 
and it is surely in the interest of the common weal to have their sale 
controlled by educated and specially trained dispensers of remedies, 
which remedies are often dangerous in the hands of the inexperienced.” 

I can think of no better reason than that given in the foregoing 
quotation from Remington to appeal at this time for an early appraisal 
and study of prevailing policies of the different segments of the drug 
industry and the profession of pharmacy with regard to the effect of 
these policies upon the welfare of pharmacy as a whole and upon 
“the common weal.” 

In 1893 considerations of health had not reached the significance 
in the lives df our people that they command today. Americans are 
a health conscious people today and our nation has made tremendous 
strides in lowering death rates and extending the individual span of 
life. Pharmacists have contributed and are daily contributing to 
the general progress in creating and maintaining better health through 
the development and judicious use of drugs. Considering the fact 
that we have been able as a profession to solve intricate problems of 
production, standardization, and dispensing of complex medicinal 
agents, it would seem that it should not be too difficult to also solve 
the economic and social problems which arise from the rapid develop- 
ment in our professional services. . 
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THE STERILIZATION OF PARENTERAL 
SOLUTIONS * 


By Louis Gershenfeld,** 


HE injection or introduction of solutions or suspensions of drugs 

and chemicals beneath the skin or mucous membranes is spoken 
of as parenteral administration. There are many hazards in the use 
of parenteral therapy which are not encountered when other routes 
of administration are employed. 

Injectable solutions or suspensions represent a modern form of 
medication and are available either as ampuls, one-dose bulk solutions, 
cartridges and as multiple-dose vials. The manufacturer’s most im- 
portant responsibility is the assurance that the parenteral solution 
is not contaminated by microorganisms, so that it will not act as a 
source of infection. 

It is essential that parenteral solutions be prepared with strict 
attention to all details. The producer must surround his operations 
with proper safeguards in keeping with the latest accepted scientific 
and technical knowledge, to be assured at all times that his parenteral 
solutions are the best which good manufacturing practice can produce. 
These preparations require the highest degree of professional skill 
both in their preparation and in technical control; and all controls 
should be frequently subjected to the closest scrutiny. 

In this presentation, it will be possible to consider only the high 
lights of the sterilization methods used for obtaining sterile solutions 
and at the same time briefly touch upon certain other aspects of 
manufacture concerned with sterilization procedures. The practical 
problems involved are, in the final analysis, concerned with making 
preparations available which are free from contaminants but without 
affecting their medicinal value in any manner so that they are useful 
for the purpose intended and safe in all respects. 


Dry Heat 


In the case of parenteral solutions, the use of hot air or dry heat, 
due to its definite limitations, is employed usually as a sterilizing 


_ *Presented at the annual (1951) meeting of the Parenteral Drug As- 
sociation. 

** Professor of Bacteriology and Director of the Department of Bac- 
teriology, Philadelphia College of Pharmacy and Science. 
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medium for the containers or for equipment employed in compounding 
the solutions rather than for the sterilization of the finished solutions 
themselves. Dry heat can be, and is, used for the sterilization of 
oils. 

Hot-air ovens or dry-heat sterilizers must be of proper design. 
Most of them, if not all, frequently reveal a wide temperature variation 
throughout the load, unless there is satisfactory air circulation to 
assure quick heating, and uniform conditions are present throughout. 
It is important to carefully study each hot-air sterilizer in use to 
determine accurately in each instance how it must be loaded and 
heated throughout and the minimum period or exposure necessary 
to assure sterilization. 


‘ 


Moist Heat (Water Bath) 


The use of water heated to different temperatures including that 
at the boiling point has definite limitations for the sterilization of 
parenteral solutions. Other than the fact that spore-bearing organ- 
isms are not apt to be killed even after long exposure to boiling 
water, it is not a practical procedure to immerse completely all types 
of final containers in a water bath. 

Attention is directed to the fact that the boiling point of water 
varies with the atmospheric pressure. The period of exposure, there- 
fore, varies with the altitude; as at higher altitudes, water will boil at 
a temperature lower than it does at sea level. 


Steam 


Free flowing steam at atmospheric pressure is used for the 
sterilization of certain parenteral solutions. Though the Arnold 
Steam Sterilizer is the type of equipment most frequetly used, other 
types of chambers have been designed and are used. Even auto- 
claves without maintaining the steam in them under pressure are 
employed. The maximum temperature attainable is 100° C. Flow- 
ing steam has most of the limitations inherent in the use of boiling 
water and spore-bearing organisms are not apt to be killed except 
after long exposure. 

The total exposure to heat is the factor to be considered in the 
sterilization of parenteral solutions. It is important to know or even 
determine the length of time required for the solution in the different 
kinds of containers used to reach the sterilizing temperature, inasmuch 
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as timing for a designated period should begin only after the contents 
reach this level. The size, thickness, shape and heat conductivity of 
the container influence the time period required for the solutions to 
attain the sterilizing temperature. 
Extending the time period to one or more hours in steam ex- 
posures at 100° C. may be just as effective for obtaining sterility of 
the preparation under treatment, as a short autoclaving period (20 
to 30 minutes) at 121° C. However, it must be recognized that al- 
terations of the preparation (observed immediately or at a later date) 
may occur in some preparations following the longer exposure even : 
though the temperature was not as high as when exposed for a } 
shorter period of time in the autoclave at 121° C. 


Tyndallization 


Exposing material under the influence of free-flowing steam 
for short periods of time each day for several consecutive days is 
known as Tyndallization; Fractional, Intermittent, Interrupted or 
Discontinuous Sterilization. Tyndallization should only be employed 
for parenteral solutions if the preparation per se will serve as a culture 
medium. The purpose of this method of sterilization is to allow 
spores, if present, to redevelop into vegetative forms, which are more 
readily killed by subsequent heating. This procedure of sterilization 
is not to be applied to preparations in which spores cannot germinate, 
inasmuch as spores if not killed during the first steam heat treatment F 
will probably remain as spores. Such is the case with most medicinal ; 


parenterals, as they do not afford the opportunity between heating 
periods for spores to redevelop into the thermolabile vegetative forms. 


Heat Chemical Treatment 


The addition of a suitable bacteriostatic agent to a parenteral 
solution and sterilization of the mixture in the final container in the 
steam sterilizer (100° C) for 30 minutes, as is recommended in various 
monographs in the British Pharmacopoeia, is also practiced in this 
country. This procedure wherever applicable may be especially useful 
when autoclaving will alter the solution in some respect. It is con- 
ceivable that some bacteriostatic agents may display bactericidal prop- 
erties at higher temperatures. In such a procedure the sterilization 
technique is heat but with the added effect of a chemical incorporated 
in the parenteral solution. 
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Steam (Under Pressure) 

Saturated steam under pressure is the universal sterilizing agent 
and the method of choice for the sterilization of parenteral solutions 
which are not injured or altered in any way by the temperature at- 
tained. Pressure (per se), of course, does not kill all microorganisms. 
Its sole purpose here is to obtain higher temperatures than that at- 
tained by free-flowing steam at atmospheric pressure. The moist 
heat of the steam under pressure is the sterilizing agent and the “pres- 
sure sterilizer” and autoclave are types of equipment developed to 
employ steam under pressure. 


Operating Sterilizers 

Those who operate sterilizers should be reliable and thoroughly 
familiar with both their use and the principles involved in the sterili- 
zation techniques. The operation of sterilizers should be entrusted 
to those who are well trained and who realize their responsibility and 
perform their tasks wholeheartedly. The proper loading of sterilizers 
is of great importance. The use of automatic recording devices is 
most helpful, The efficiency of the procedure should be checked con- 
stantly with the Diack control method, the potentiometer and other 
methods of testing. Spot checks which make use of cultures of re- 
sistant viable spore bearers also should be performed. The specific 
operations should be standardized and directives giving the required 
procedures 6f operation in complete detail and step by step should be 
made available to all concerned. 

Where the sterilization technique has been carried out using as a 
control contaminated samples (resistant spore-bearing organisms in 
the same medicinal preparation) at the same time there is the added 
assurance that the procedure is effective. This added precaution 
should be carried out at periodic intervals. 

It is not an infrequent occurrence to find that suitable automatic 
controls have been made as well as checks with the parenteral solution 
contaminated with resistant spore-bearers properly spotted throughout 
the autoclave and yet these effective controls are regarded as positive 
evidence of efficiency for all batches of the same pareateral solution 
regardless of how the autoclave was loaded on different occasions. To 
the trained individual, the fallacy of such conclusion is evident. 

In one’s travels, it is possible to find, even today, individuals at- 
tempting to sterilize medicinals in oil or oleaginous vehicles (free of 
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water or moisture) by autoclaving such preparations at 121° C. for 
20 to 30 minutes. In the absence of water or where it is impossible 
for water to penetrate the material being treated, the effect of the 
autoclave temperature is identical with the same temperature attained 
in a hot-air oven for the same time period. 


Aseptic Processing 

This method is used for parenteral solutions and especially for 
preparations which are altered by heat sterilization procedures. 

Aseptic filling requires the use of suitable filters or pads (pad 
filtration) which will remove bacteria by filtration of the parenteral 
solution. They may be the candle type as the Berkefeld or Mandler 
filter, made of infusorial earth; or the Chamberland and Selas filters, 
made of specially treated porcelain. Pad filtration, as in the use of 
Seitz or Hormann filters, or press filtration arranged with a set of 
prefiltration pads, also is in common use. 

Care is to be taken in the purchase and especially in the testing 
of the filters used. The manufacturer of this type of equipment usu- 
ally supplies valuable information for the best procedure in handling 
and us‘ng it. It is not possible to give the details here. The impor- 
tant points to remember are to limit the volume of liquid passing 
through a filter and to avoid a high pressure. Filters should be thor- 
oughly cleansed after each operation and before sterilization and fired 
frequently (after a few filtrations). New filters should always be 
tested to be sure they are not faulty. It is important to note in each 
instance that the filtration procedure does not alter in any way the 
solution passed through it. A change of pH, the adsorption of an 
active ingredient or the interaction of calcium or other substances 
from the filter or pads with the product may occur. Assays must 
always be made on the filtered product, and may be performed on 
the preparation before filtration. Especially in the case of new filters 
or a new batch of pads, it is good practice to examine samples of 
the filtrate at a later date to make certain that crystalline material 
or other suspended matter is absent and to be assured that alterations 
have not occurred. The time period for examination will depend upon 
the expected shelf-life of the parenteral solution under test. 


Aseptic Filling Room 
All activities in this room must be conducted in a manner so that 
one keeps the necessity for protecting the product from the air and 
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contaminated surfaces constantly in mind. Operating details in 
aseptic manipulation may change frequently as experience dictates. 

Extraneous equipment in this room should be kept at a minimum. 
The room as a whole should be equipped with adequate ultraviolet 
irradiation throughout. 

Traffic during operation should be reduced to a minimum. Ac- 
cordingly it is suggested that the fillers remain put and that one or 
two circulators bring (to them) containers to be filled and remove 
(from them) sealed and finished stock. 

Workers in aseptic filling rooms must be capable of maintaining 
a high level of efficiency throughout the day. Furthermore, the pres- 
ence of diseased individuals or carriers of pathogens among such 
personnel is objectionable for several reasons. Such employees must 
undergo a rigid physical examination as soon as possible after being 
employed. It would be highly desirable for record purposes to have 
in addition to a thorough physical examination, X-ray findings of 
lungs, a bacteriological report of a throat culture and a blood Kline 
or blood Wassermann test on such employees. 

If at all possible, all employees working in the aseptic filling room 
should report in the morning before work for questioning as to their 
general physical condition. If, as in large establishments, a nurse 
is in attendance, an examination can be made quickly of throat, nose 
and skin. Also such a nurse, if she has had operating-room expe- 
rience or has been in charge of a central sterilizing unit in a hospital 
would be the ideal person to instruct and supervise the personnel in 
the aseptic filling room as to proper procedures in sanitation and 
care to be observed in filling products aseptically. 


Personnel 


In addition to the data previously mentioned concerning the per- 
sonnel in the aseptic processing unit, the following concerns all work- 
ers in the parenteral department. 

It is important to see that the personnel in the parenteral depart- 
ment is competent or specially trained in all aspects of their specific 
duties. Too often, duties in the parenteral department are relegated 
to inexperienced individuals. They may even have the necessary 
scientific ability but lag behind in the technical know-how of proper 
production methods on scales ranging from small to large manufac- 
ture; and a sound knowledge and understanding of sterilization pro- 
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cedures may be lacking. Everyone, including janitors, must be made 
and kept, conscious of the need for cleanliness, asepsis, sterility and 
personal hygiene. It is a good practice to have them thinking con- 
stantly as though they were part of a team preparing an injectable 
solution for one of their dear ones who is desperately ill. The super- 
visor, in particular, must be an individual who possesses the neces- 
sary background, ability and personal characteristics which equip him 
te give continuous attention to, and efficient appraisal of, all plant 
operations and control procedures. 

Behavior of personnel is a factor of extreme importance in plant 
sanitation and usually receives and should always receive careful ap- 
praisal. It assumes major significance in the case of personnel han- 
dling products prepared aseptically. The insanitary acts of personnel 
are not easy to detect since they are frequently transitory. Adequate 
supervision of personnel is, therefore, an important factor. Correlated 
with this are other sanitary aspects which influence the behavior of 
personnel. These include provisions for clean, adequate toilet and 
washing facilities which need no detailed discussion here, proper pre- 
cautions in the handling of all matters in the sterile room proper, 
adequate instruction by the supervisor so that each one is made fully 
aware of the importance of his duties, the availability of a directive 
giving detailed instructions, and the instituting of strict disciplinary 
measures where necessary. 

Better protection should be afforded to operators to prevent 
sleeves or gowns from becoming dirty during work. Perhaps better 
than strings for the bottom of the sleeves or the use of special cuffs 
would be the adjustment on all gowns of a tight fitting cuff knitted or 
crocheted on by one of the girls. It may be possible to sew on tight 
fitting wrist bands or to purchase gowns with the latter attached or 
use the stdckinette type arrangement. 


Interpreting the Sterility Test 


Meeting the requirements of the sterility tests of the official com- 
pendia is not always the conclusive measure for determining the 
absolute sterility of a parenteral solution. It is merely a minimum 
control procedure and not the only test for noting adequacy in the 
manufacturing of parenteral preparations. Many individuals either 
overlook or even have never read the statement under Sterility Tests 


in U. S. P. XIV on page 760 and in N. F. IX on page 770 that: 
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“The test procedures presented in this chapter are suggestions for 
manufacturing control, and should be supplemented occasionally by 
more exhaustive tests, using more samples, more tubes, and different 
media and methods.” In a routine inspection, one may find the over- 
all sanitary conditions so unsatisfactory that it is difficult to believe 
that contamination is not apt te occur. Yet occasional sterility tests 
are negative. More frequent testing or the use of more elaborate 
procedures or employing an array of different kinds ef culture media 
or testing larger volumes of the preparation will often reveal the 
presence of contaminants. Let us also remember that our present 
methods of testing are far from adequate to detect contaminants under 
all conditions. Even when sanitary conditions are satisfactory but the 
methods of sterilization used for parenteral solutions appear inade- 
quate, we cannot rely solely on our present routine method of testing 
for assurance that all containers of given lots are sterile due to the 
fact that a very small percentage of such samples revealed negative 
findirgs. It is a fact that with random sampling as is practiced 
routinely, the opportunity is always present, even under the most 
carefully controlied conditions, for a certain percentage of the batch 
to be contaminated even though tle comparatively small number of 
samples collected for the sterility test revealed negative findings. 
Again it must be emphasized that the routine sterility test and any 
other single. control measure are individual aids which collectively 
provide over-all information as to the quality and effectiveness of the 
finished preparation. 

The (1938) Food, Drug & Cosmetic Act gives the U. S. Food 
and Drug Administration the right to inspect all plants of manu- 
facturers who distribute their products in interstate commerce. Even 
though the marketed product meets all official requirements and 
especially in the case of those labeled sterile, sterility control must be 
based primarily on aseptic conditions of manufacture. It is important 
to recognize that the routine sterility test, proving sterility of the 
marketed product, is not the whole story. It must be relegated to 
its correct position and this is as an accessory which provides useful 
information on the efficiency of the manufacturing process. Even 
though the sterility tests reveal at all times that the samples tested 
meet the requirements of the U. S. P. or N. F. test for sterility, a 
product may be condemned or held under suspicion if upon inspection 
it was found that the maximum precautions were not taken during 
manufacture to eliminate possible risks of contamination or infection. 
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In other words the technique of manufacture as well as that of steril- 
ization or disinfection must be beyond reproach, amply justified by 
experimental evidence, by adequate positive bacterial controls and 
wherever feasible by other suitable controls at numerous points 
throughout the processing. 


Pyrogens 


Pyrogens are not destroyed by the usual moist heat and dry heat 
sterilization procedures. High temperatures (preferably 250° C. for 
45 minutes in a hot-air oven) are required. They are not removed 
necessarily by sterile filtration techniques. However, certain types of i 
filter pads are available which will remove pyrogens. : 

I have seen large volumes of so-called freshly distilled water for 
use in compounding formulas for parenteral solutions being stored 
without having been sterilized soon after collection, or stored without 
either refrigeration or adequate high temperatures to prevent the 
accumulation of pyrogens. 

Empty glass containers unless properly heated after cleansing 
may contain pyrogens. This accounts for the fact that a pyrogen-free 
solution after being filled into different identical containers may reveal 
positive findings in some instances though not in all upon subsequent 
examination. 


Final Containers 


The empty final container and equipment used in the manufacture 
of parenteral solutions should be thoroughly cleansed with painstaking 
care, and wherever possible properly sterilized. Glassware in par- 
ticular must be scrupulously clean and free of films and dried residues. 
The latter may become more visible during and after heat sterilization. 


Controls and Checking Efficiency 


Data, either in official compendia, in the literature or experi- 
mental, justifying the technique used for production, sterilization and 
control should be available. 

In justifying any procedure of sterilization for a parenteral solu- 
tion, changes of color, transparency, odor, gross appearance, pH, 
potency of active ingredients or other alterations are to be noted. 
It is well to have a record of such findings as reported not only at 
the time of release of the preparation for distribution but also at a 
later time period equivalent to the maximum shelf-life of the product. 
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In determining these, samples should be stored at different tempera- 
tures and then tested. Such a record frequently saves money as well 
as many annoyances. 

The manufacturer must justify the techniques employed in all 
instances since the burden of proof is on him. Any technique can be 
used providing it has been proved to be suitable in all respects. 

The proper placement of plates (Petri dishes) of suitable culture 
media is necessary to evaluate the efficiency of the technique of aseptic 
manipulation, but it should be performed thoroughly and with a proper 
consideration of the over-all picture. The placement of plates in other 
parts of the plant to note air and other contaminations is a useful 
aid in checking sanitary conditions. 

In addition to frequent checks by personnel, all heat sterilizers 
should be checked at suitable intervals and certainly not less than once 
each year by some outside trained individual or the representative of 
the sterilizer manufacturer. Such a check provides records which are 
significant coming as they do from an unbiased observer. Sterilamps 
should be wiped daily or at frequent intervals to remove thin layers 
of dust and grease. Pieces of sterilized clean linen or chamois 
moistened with carbon tetrachloride are convenient for this purpose. 
All sterilamps should be checked frequently with an ultraviolet meter. 

Directives giving specific and detailed information concerning 
manufacturing, operating control, sterilization methods and for each 
i and every procedure throughout the plant (even cleaning technics) 
should be available. 


Code Number 


In the case of parenteral solutions, the official compendia state 
that: “The manufacturer’s identifying lot number shall be capable 
of yielding the complete manufacturing history of the specific package, 
including any single manufacturing, filling, and sterilizing operation.” 

On various occasions, I have found the following: A code or lot 
number is given to a solution as soon as it is compounded. Obviously 
if it is filled and sterilized at one operation, the same number is 
allotted to all containers. On the other hand if it is compounded as 
one solution, but the latter is sterilized in two different autoclaves or 
what is more frequently the case in the same autoclave on two or three 
different days, the use of the same code or lot number is not in con- 
formity with the above provision. Each batch which was sterilized 
should receive a different number; or the same number can apply ‘to 
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all containers fillled from the same compounded solution with an 
added A or B or other designation, the latter identifying the sterilizer 
used or the date when sterilized. 


Conclusions 


Without attempting to be exhaustive, a consideration of the high- 
lights of sterilization methods and brief comments of other matters 
concerned with these procedures is presented. I have tried in this 
manner to have manufacturers of parenteral solutions comprehend 
some of the exacting responsibilities they assume in the marketing of 
their products. 

The Parenteral Drug Association has made and is making effec- 
tive progress in aiding in the solution of the many difficulties which 
present themselves. It should, however, sponsor research, develop- 
mental studies and a general over-all inquiry and investigation con- 
cerning the desirable and necessary practices required for the proper 
manufacture of parenteral preparations. |A continuing well-organized 
program, the outcome of which will be helpful to everyone, should be 
instituted as a group project rather than as individual efforts. There 
certainly are many problems awaiting solution which are not neces- 


sarily in the domain of individually controlled secrets. Everyone 
should and can be the beneficiaries of the good which will result from 
these activities when cooperating as a group. Perhaps before these 
sessions are over, plans can be started for such a worthwhile program, 
which when carried out will accrue to the benefit and advantage of 
this division of the pharmaceutical manufacturing industry and to 
pharmacy as a whole. 
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If you were to examine the fingerprints on your ® 
prescription stock, you would undoubtedly find BENYLI N 
BENYLIN EXPECTORANT one of your most fre- 

quently handled and dispensed items. 


Because it contains Benadryl® with other effec- E \ PEC I ORAN' | 
tive remedial agents, more and more physicians are 


specifying BENYLIN EXPECTORANT for control of ‘ 
coughs due to colds or allergies. In addition, their for control of coughs due to colds or allergies 
patients get rapid relief of the associated nasal stuffi- 
ness, sneezing and lacrimation. Young and old like 
its pleasing tart flavor. 

Order an ample supply now for this' winter's 
demand. 


BENYLIN EXPECTORANT 
¢ Controls Cough : 
@ Relaxes Bronchial Spasm 
Soothes Inflamed Respiratory Membranes 
© Relieves Associated Congestive Symptoms 


BENYLIN EXPECTORANT contains in each 
fluidounce: 

Benadryl! hydrochloride 80 mg. 
(diphenhydramine hydrochloride, Parke-Davis) 


Ammonium chloride 12 gr. 
Sodium citrate ee 
lorof 


PACKAGING: 16-ounce and gallon botties. 


PARKE, DAVIS & COMPANY 
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Listen!. .. wherever women 
get together, the new motion 
picture, “Breast Self-Examina- 
tion” is news! At neighbor- 
hood centers, in factories and 
at organization meetings, we 
are showing this film to count- 
less thousands of American 
women. 


For information call the Amer- 
ican Cancer Society office 
nearest you, or address your 
letter to “Cancer,” care of your 
local Post Office. 


American Cancer Society 
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The American Journal of Pharmacy is the oidest continuously pub- 
lished scientific periodical of its kind ir America, having been established by 
the Philadelphia College of Pharmacy in 1825. After the original issue there 
were three other preliminary numbers until 1829, when regular publication 
began. From then until 1852 four issues were published annually, with the 
single exception of 1847, when an additional number appeared. Six issues a 
year were printed from 1853 to 1870, at which time the Journal became a 
monthly publication. 


Former Editors of the Journal have been: Danie! B. Smith, 1825-1828; 
Benjamin Ellis, 1829-1831; Robert E. Griffith, 1831-1836; Joseph Carson, 
1836-1850; William Procter, Jr., 1850-1871; John M. Maisch, 1871-1893; 
Henry Trimble, 1893-1898; Henry Kraemer, 1898-1917; George M. Beringer, 
1917-1921, and Ivor Griffith, 1921-1941. 


Established and maintained as a record of the progress of pharmacy and 
the allied sciences, the Journal’s contents and policies are governed by an 
Editor and a Committee on Publications electéd by the members of the 
College. 


Manuscripts should be sent to the Editor, who does not assume any re- 
sponsibility in connection with the views or investigations of contributors of 
accepted manuscripts, other than to exercise general care in selection. 

Contributors are allowed a reasonable number of copies of this Journal, 
free of charge, if applied for when the proof is returned. 


Reprints, if desired, should be ordered when the proof is returned. 
The table below shows the approximate cost of reprints, the make-up of the 
pages to be identically the same as in the Journal. The actual cost may 
vary from the figures given, and will depend upon the amount of presswork, 
paper, binding, and other factors. Reprints containing half-tones may be 
expected to cost somewhat more than the rates given. 
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